
RECITATION 1
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CH 2
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𝑠𝑎𝑣𝑔 =
𝑡𝑜𝑡𝑎𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

∆𝑡
=

𝐷𝑢𝑝 + 𝐷𝑑𝑜𝑤𝑛
∆𝑡𝑢𝑝 + ∆𝑡𝑑𝑜𝑤𝑛

=
𝐷𝑢𝑝 + 𝐷𝑑𝑜𝑤𝑛
𝐷𝑢𝑝
𝑣𝑢𝑝

+
𝐷𝑑𝑜𝑤𝑛
𝑣𝑑𝑜𝑤𝑛

=
𝐷 + 𝐷

𝐷
𝑣𝑢𝑝

+
𝐷

𝑣𝑑𝑜𝑤𝑛

=
2

1
𝑣𝑢𝑝

+
1

𝑣𝑑𝑜𝑤𝑛

=
2𝑣𝑢𝑝𝑣𝑑𝑜𝑤𝑛
𝑣𝑢𝑝 + 𝑣𝑑𝑜𝑤𝑛

=
2(40)(60)

40 + 60
= 48 km/h.
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a)
𝑥2 = 2.20 480 − 300 = 396 m.

𝑣𝑎𝑣𝑔 =
𝑥2 − 𝑥1
𝑡2 − 𝑡1

=
396 m − 0

480 s − 120 s
= 1.10 m/s.

b)

𝑎𝑎𝑣𝑔 =
𝑣2 − 𝑣1
𝑡2 − 𝑡1

=
2.20 m/s − 0

480 s − 120 s
= 6.11 × 10−3 m/s2.
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c)
𝑥2 = 2.20 540 − 300 = 528 m.

𝑣𝑎𝑣𝑔 =
𝑥2 − 𝑥1
𝑡2 − 𝑡1

=
528 m − 0

540 s − 180 s
= 1.47 m/s.

d)

𝑎𝑎𝑣𝑔 =
𝑣2 − 𝑣1
𝑡2 − 𝑡1

=
2.20 m/s − 0

540 s − 180 s
= 6.11 × 10−3 m/s2.
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a)
305 m/min = 5.08 m/s.

𝑣2 = 𝑣0
2 + 2𝑎∆𝑥

∆𝑥 =
𝑣2 − 𝑣0

2

2𝑎
=

5.08 m/s 2 − 0

2 1.22 m/s2
= 10.6 m
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b) The elevator cab takes time 𝑡1 to accelerate to the maximum speed, time 𝑡3 = 𝑡1
to decelerate to rest, and time 𝑡2 moving at constant (max.) velocity.

𝑡1 =
𝑣 − 𝑣0
𝑎

=
5.08 m/s − 0

1.22 m/s2
= 4.17 s.

The distance covered at constant velocity is 190 m − 2 10.6 m = 169 m. Thus,

𝑡2 =
169 m

5.08 m/s
= 33.2 s.

𝑡total = 33.2 s + 2 4.17 s = 41.5 s.
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a)

𝑦 = 𝑦0 + 𝑣0𝑡 −
1

2
𝑔 𝑡2

𝑡 =
𝑣0 + 𝑣0

2 − 2𝑔 𝑦 − 𝑦0

𝑔

=
12 m/s + 12 m/s 2 − 2(9.8 m/s2) 0 − 80 𝑚

9.8 m/s2
= 5.45 s.

We discarted the negative root
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b)
𝑣2 = 𝑣0

2 − 2𝑔∆𝑦

𝑣 = − 𝑣0
2 − 2𝑔 𝑦 − 𝑦0

= 12 m/s 2 − 2(9.8 m/s2) 0 − 80 m = −41.4 m/s.

We discarted the positive root
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a) 𝑎𝑎𝑣𝑔 =
𝑣2−𝑣1

𝑡2−𝑡1

Using 𝑣2 = 𝑣0
2 − 2𝑔 𝑦 − 𝑦0 ,

𝑣1 = 𝑣𝑏 = − 𝑣0,𝑏
2 − 2𝑔 𝑦𝑏 − 𝑦0,𝑏 = − 0 − 2 9.8 m/s2 0 − 4.00 m = −8.85 m/s.

𝑣2 = 𝑣0𝑎 = 𝑣𝑎
2 + 2𝑔 𝑦𝑎 − 𝑦0,𝑎 = 0 + 2 9.8 m/s2 2.00 m − 0 = 6. 26m/s.

b = before, a = after
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𝑎𝑎𝑣𝑔 =
𝑣2 − 𝑣1
𝑡2 − 𝑡1

=
6.26 m/s − (−8.85 m/s)

12.0 × 10−3 s
= 1.26 × 103 m/s2

b) Up.
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a) 

The object falls by ℎ/2 in time 𝑡1 and by ℎ in time 𝑡1 + 1.00 s. 𝑣0 is zero in both cases. 
We thus write

ℎ

2
− ℎ = −

1

2
𝑔𝑡1

2 ⇒ ℎ = 𝑔𝑡1
2 (1)

0 − ℎ = −
1

2
𝑔 𝑡1 + 1 2 ⇒ ℎ =

1

2
𝑔 𝑡1 + 1 2 (2)
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a) Solving for 𝑡1 and ℎ gives 𝑡1 = 1 ± 2. Discarding the negative, unphysical root we 
obtains 𝑡1 = 1 + 2 = 2.41 s. The total fall time 𝑡tot is thus 𝑡1 + 1.00 s = 3.41 s.

b) Substituting with 𝑡1 = 1 + 2 gives

ℎ = 3 + 2 2 𝑔 = 57.1 m.

c) See above.
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https://www.youtube.com/watch?v=6AeuGBXa7_o

https://www.youtube.com/watch?v=6AeuGBXa7_o


∆𝑣 = න
0

0.040 s

𝑎𝑑𝑡 = the area under the 𝑎 𝑡 curve

=
1

2
0.020 s − 0.010 s 100 m/s2

+ 0.030 s − 0.020 s
400 m/s2 + 100 m/s2

2

+
1

2
0.040 s − 0.030 s 400 m/s2

= 5.0 m/s


